Placenta-specific INSL4 expression is mediated by a human endogenous retrovirus element.
The human insulin-family genes regulate cell growth, metabolism, and tissue-specific functions. Among these different members, only INSL4 gene shows a predominant placenta-specific expression. Here, we show that the human INSL4 gene is tightly clustered with three other members of the human insulin superfamily (RLN1, RLN2, and INSL6) within a 176-kilobase genomic segment on chromosome region 9p23.3-p24.1. We also report evidence that INSL4 is probably the only insulin-like growth factor gene to be primate-specific. We identified an unexpected human endogenous retrovirus (HERV) element inserted into the human INSL4 promoter with a sequence similar to that of env gene, flanked by two long terminal repeats(LTRs). The emergence of INSL4 gene and genomic insertion of HERV appear to have occurred after the divergence of New World and Old World monkeys ( approximately 45 million years ago). Transient transfection experiments showed that the placenta-specific expression of INSL4 is mediated by the 3' LTR of the HERV element, and that the latter may have a major role in INSL4 up-regulation during human cytotrophoblast differentiation into syncytiotrophoblast. Finally, we identified an INSL4 alternatively spliced mRNA species that encodes putative novel INSL4-like peptides. These data support the view that ancient retroviral infection may have been a major event in primate evolution, especially in the functional evolution of the human placenta.